S2
%) was added to a pre-weighed amount of powdered sample (typically 35 mg) until the powder appeared slightly saturated with TCE solution and was then mixed homogeneously. The samples were then packed directly in to the 3.2 mm sapphire rotor, along with some KBr (Sigma Aldrich) (~1 mg) at the bottom and closed with a poly-tetrafluoroethane (PTFE) plug and Vespel cap. When stated, samples were "freeze/thaw cycled"; this process involved the sample being inserted in to the probe at 115 K to freeze the matrix, and then ejected to thaw the solvent and was repeated 5 times. Recycle delays that produce optimal signal-to-noise per unit time were used (1.3 x build up). 8 Chemical shifts were externally referenced at room temperature to water at 0.0 (for 17 O) and 4.8 ppm (for 1 H), and to 29.45 ppm for the CH of adamantane (for 13 C) 9 .
NMR data were processed with TopSpin 3.2 and MatLab. The signal enhancement factor was determined by comparing the intensity of the spectra with microwave irradiation turned on and turned off (unless explicitly stated to have been a comparison of total signal integrals).
Pulse Program Schemes
Figure S1: DNP pulse program depictions of (a) 1 and calculated using the following equation:
where Λ, S, m and NS are the full width of the line shape at half maximum (FWHM), the signal to noise ratios, the mass of sample used and the number of scans recorded, respectively. Subscript DNP and RT indicate data taken from experiments (a) and (c), respectively. T 1, RT is the 1 H relaxation time at room temperature (spectrum (c)) and τ DNP is the DNP build up time (spectrum (a)) and are determined through a saturation recovery experiment ( Figure S1a) . At low temperature, both values are often similar but not always as the signal build up during µw irradiation is driven predominantly by DNP polarisation transfer rather than 1 H longitudinal relaxation. θ is the bleaching factor determined as:
where ε is the DNP signal enhancement between (a) and (b), respectively, and S LT , m LT and NS LT are the signal to noise ratio, the mass and the number of scans recorded in (d), respectively.
In this paper, two Σ † values were calculated: 18.8 T DNP vs 18.8 T room temperature data using 3.2 mm rotors, and 18.8 T DNP vs 9.4 T room temperature data using 4 mm rotors (the latter being perhaps the most commonly used solid state NMR hardware). 
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